Design and Implementation of Hydrodynamic Load Control Systems by 吴立业
  
 
学校编码：10384                                  分类号      密级      
















指导教师姓名： 余 臻 教 授 
专 业 名 称： 检测技术与自动化装置 
论文提交日期： 2015 年 5 月 
论文答辩日期： 2015 年 0 月 
学位授予日期： 2015 年 0 月 
 
 
答辩委员会主席：               





















现   
郑
培






























现   
吴
立
















































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的












































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 





































PID 控制器的公式推导，到位置型和增量型数字 PID 控制算法的对比及其程序逻

















































Rudder device is the key equipment to steer the ship sailing direction. Ships 
sailing in the water are through the use of hydrodynamic forces acting on the rudder 
blade to control the sailing direction. The most accurate and effective method to 
research the status and performance of the ship rudder in the water is to use a real ship 
in the real water environment, but this method is extremely economical and practical. 
If we can use a load control system to simulate the water environment to provide ship 
rudder the corresponding hydrodynamic forces under laboratory conditions, then it 
will be able to overcome the environmental conditions and bring great convenience 
for the design and research of ship rudder. The hydrodynamic load control system is 
the research object of this paper.  
In this paper, the Advantech 610H IPC, Advantech PCI-1716 high resolution 
multifunction data acquisition board and ZHYYSC-F electro-hydraulic proportional 
control system were chosen as the hardware equipments to build the hydrodynamic 
load control system, and by using the computer control technology and digital PID 
control algorithm, the software system was written in C# programing language on the 
Microsoft Visual Studio 2008 software development platform, combined with the 
SQL Server 2005 database software and open-source chart control ZedGraph.  
Firstly, the paper appropriately described the system function, work principle and 
the theoretical basis, which included the hydrodynamic characteristics of rudder and 
the digital PID control algorithm. Then, the paper described the hardware design and 
software design of the hydrodynamic load control system in detail, which included the 
function and using method of Advantech PCI-1716 board, the advantages and control 
features of electro-hydraulic proportional overflow valve, the general design of 
software system and the detailed design of some important software function. And in 















The system test results showed that, the system not only can calculate out the 
corresponding hydrodynamic forces according to the real-time rudder angle signal 
collected by the PCI-1716 board, simulate the water environment to provide the 
corresponding hydrodynamic forces on the rudder by using the electro-hydraulic 
proportional overflow valve and hydraulic cylinder, but also can save the real-time 
data into database and depict the real-time curve on the software interface. So the 
system is successful. 
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